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Preface 
The applications of orthogonal polynomials are numerous. In the area of numerical compu- 
tation, for instance, which is the topic of this issue, many efficient algorithms are based on 
orthogonal polynomials or on their zeros. The theory itself is still far from complete; new 
systems as well as new applications are constantly being investigated. 
This special issue of the Jourrzal of Computational and Applied Mathematics is devoted to the 
presentation of a few examples of current applications of orthogonal polynomials and their 
zeros in the area of numerical computation. In particciar, we present investigations on 
Lagrange interpolation processes, which are the basis for many efficient algorithms, on the 
construction of systems of orthogonal polynomials, on iterative algorithms for large sparse 
matrix computations, on the numerical evaluation of integrals and on the numerical solution of 
singular integral, and differential, equations. 
By no means do we intend tc be exhaustive. There are many other equally important 
applications in this area that are left out. Unfortunately, our strict deadline for the preparation 
of the issue did not allow us to include all of them; furthermore, a project of such scope and 
importance would have probably been too ambitious anyway. 
As mentioned earlier, the papers of this issue fall naturally into different groups. 
Szabados and Nrtesi give a detailed account of what has happened in the last fifty-five years 
in the theory of mean convergence of Lagrange and Hermite-Fej& interpolation processes on 
zeros of orthogonal polynomials. Also the following three papers are about Lagrange interpola- 
tion prccesses. Gautschi examines some questions on mean convergence. Mastroianni z;lproxi- 
mates simultaneously a function and its deriva,Ives in the uniform norm. Bernard1 and Maday 
derive asymptotic estimates in Sobolev spaces, which ar, of importance In spectral approxima- 
tions of certain partial differentia! equations. 
The elimination of the Gibbs phenomenon for an analytic but nonperiodic function, in 
connection with orthogonal polynomial expansions, is analyzed by Gottlieb, Shu, Solomonoff 
and Vandeven. 
The construction of new orthogonal polynomials associated with simple modifications of a 
given weight function, assuming known the system orthogonal with respect to the latter, is the 
topic treated by Fischer and Golub and by Buhmann and Iserles. 
Freund examines some iterative algorithms for large sparse non-Hermitian matrix computa- 
tions. 
The paper by Piessens and Branders deals with the computation of some integrals. 
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The numerical solution of Cauchy singular integral equations by quadratures i discussed by 
Berthold and by Berthold, Hoppe and Silbcrmann. Ervin and Stephan consider a collocation 
method for a psrticuiar hypersingular integral equation. 
The last three papers are dedicated to the numerical solution of differential equations. 
Butcher illustrates the role of orthogonal polynomials in the construction of numerical methods 
r initial-value problems for ordinary differential equations. Ascher and Petzold propose a 
class of projected piecewise puEy~or7lial co location methods for the solution of higher-order, 
higher-index systems of differential-algebraic equations. Finally, Funaro examines a finite-dif- 
ference collocation method for the solution of a nonlinear partial differential equation problem 
in electrophysiology. 
We would like to thank the editors of the journal for giving us the opportunity to edit this 
issue, the authors for their contributions, and, last but not least, the referees for their careful 
work. 
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